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(54) MANUFACTURE OF MULTI-LAYER WIRING SUBSTRATE 

(57)Abstract: 

PURPOSE: To eliminate factors causing deterioration of a bonding 
between copper and polyimide by forming selectively a protective film on 
a via stud or wiring or both subjected to patterning. 
CONSTITUTION: A laminate film 12 to serve as an undercoat for a load 
dispatching layer when electroplating a substrate 1 1 is formed by 
continuous vacuum evaporation. Further, a dielectric film 1 3 which will 
become an organic resin is made. Next, the dielectric film is patterned 
with minute holes and grooves. This is followed by electrolytic copper 
plating to fill a via hole 14. After ashering 02, because of a fast plasma 
etching rate of a resist in the vicinity of a via stud, a via surface part is 
exposed. Next, after a series of treatment prior to plating are performed, 
electroless chrome plating is performed to form a protective film 16. 
Also, as the protective film 1 6, electroless or electrolylic cobalt plating is 
effective. Next, after the resist is peeled, an organic resin film 1 7 is 
applied and polishing is conducted to provided a heading of the via stud. 
This enables the via stud and an insulating layer to be in good adhesion. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a substrate top ~ a conductor layer and an insulating layer ~ alternation ~ a laminating — carrying out — the 
conductor of a multilayer-interconnection substrate — the manufacture approach of the multilayer-interconnection 
substrate characterized by including the process which forms a protective coat selectively to the beer stud and wiring 
by which patterning was carried out, or its both in the manufacture approach of the multilayer-interconnection 
substrate which forms wiring. 

[Claim 2] The manufacture approach of the multilayer-interconnection substrate according to claim 1 characterized by 
for said protective coat preventing the reaction of a beer stud, wiring, or its both and insulator, and obtaining the 
connection of high reliance between a conductor and an insulator. 

[Claim 3] The manufacture approach of the multilayer-interconnection substrate according to claim 1 or 2 
characterized by including the process which forms a protective coat before exfoliating an insulating layer to said beer 
stud, wiring, or its both. 

[Claim 4] The manufacture approach of the multilayer-interconnection substrate according to claim 1 or 2 
characterized by using 02 Usher as an approach of removing only the insulator of a protective coat forming face 
selectively in order to form a protective coat in said beer stud or wiring. 

[Claim 5] The manufacture approach of the multilayer-interconnection substrate according to claim 1 or 2 
characterized by consisting of a process which said beer stud and wiring are formed with copper, and performs 
electrolytic copper plating or non-electrolytic copper plating, and forms said beer stud and wiring. 
[Claim 6] The manufacture approach of a multilayer-interconnection substrate according to claim 1 or 2 that this 
protective coat is formed at least among chromium, nickel, and cobalt above a kind, and this protective coat is 
characterized by the thing of electroplating, a nonelectrolytic plating method, or a chromate treatment method formed 
by law on the other hand at least in the process which forms said beer stud or the protective coat of wiring. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the multilayer-interconnection substrate which mounts high 

accumulation LSI etc., and its manufacture approach. 

[0002] 

[Description of the Prior Art] Generally connection of the through hole in wiring of a wiring substrate or LSI is made 
by using plating, sputtering, CVD, etc. for the through hole opened in insulating layers, such as polyimide, and 
depositing a metal. For example, by the selection galvanizing method using a photoresist, after forming wiring and a 
beer stud, an insulating layer is formed again, and the approach flat-surface polish performs search of uneven 
flattening of an insulating layer and a beer stud is stated to JP,3-60188,A. 
[0003] 

[Problem(s) to be Solved by the Invention] When polyimide is used for an insulating layer and copper is used for a 
conductor layer, in the heat treatment process of an after process, it is known that polyimide and copper will react and 
a reaction layer will be formed. This reaction layer is considered to be the cause of crack initiation in the case of the 
above-mentioned flat-surface polish in order to reduce the adhesion of polyimide and copper. 

[0004] So, in this invention, a protective layer is formed in a beer stud front face, and it aims at offering connection of 

high reliance by removing the adhesion force lowering factor of copper and polyimide. 

[0005] 

[Means for Solving the Problem] the conductor which faces the plasma when the aforementioned' object performs 
plasma etching, such as 02 Usher, to it, after depositing a metal in the beer stud opened in insulating layers, such as a 
photoresist, with electrolytic copper plating or non-electrolytic copper plating — generating heat ~ the result — a 
conductor ~ it found out that only a surrounding resist was etched at an increasing tempo, then, before resist 
exfoliation - conductors, such as a beer stud, - only a front face is exposed selectively and the crack generated by 
adhesion lowering can be prevented by forming a protective coat with an insulator and the conductor which does not 
react. 

[0006] Moreover, it is attained by covering metals, such as organic resin, such as polyimide, the chromium which 

does not react and nickel, or cobalt, as a protective coat. 

[0007] 

[Function] the conductor side which touched the plasma when plasma etching, such as 02 Usher, was performed to 
the thin film multilayer substrate which consists of a conductor layer and insulating layers, such as organic resin, — 
generating heat — a conductor — in order to also heat a surrounding insulating layer, an etch rate is accelerated 
remarkably, this phenomenon — using - conductors, such as a beer stud, — the front face was exposed by etching 
selectively before resist exfoliation, by forming a protective coat with means, such as plating, the adhesion of a 
conductor layer and an insulating layer was able to be raised and the crack generated at the time of flat-surface polish 
was able to be prevented. 
[0008] 

[Example] This example is explained using drawing 1 A-G. 

[0009] The cascade screen 12 of Cr/Cu/Cr used as the substrate layer used for the feed layer in the case of 
electroplating was first formed by continuation vacuum evaporationo on the ceramic substrate, the glass substrate, or 
the substrate 1 1 made of organic resin ( drawing 1 A). The dielectric film 13 which furthermore consists of organic 
resin was formed. The photoresist was used as a dielectric film. Next, pattern processing of a detailed hole or a slot by 
the HOTORISO process was performed to this dielectric film. The cross-section condition after processing of the 
organic resin film is drawing 1 B. As continuation vacuum deposition, although EB vacuum evaporationo and 
sputtering are possible, the viewpoint of the adhesion force to sputtering is desirable. In order to reduce certainly 
contact resistance of all the countless beer that exists especially in a field and to make poor contact there be nothing, 
cleaning of a beer hole bottom is indispensable. Moreover, the thickness of Cr which is an adhesion layer has 
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desirable about 300-l,500A, and tj^^ickness of Cu used for a feed layer has dt^fc>le about 1 ,000-1 0,000A. 
[0010] Next, drawing 1 C was fill^W^ with the beer hole by the electrolytic cop^tf galvanizing method. As 
electrolytic copper plating liquid, copper-sulfate plating liquid, copper pyrophosphate plating liquid, or copper- 
cyanide plating liquid is usable. Moreover, besides electroplating, it does not interfere with this beer restoration by the 
nonelectrolytic plating method. However, since it becomes the factor which a resist dissolves into plating liquid and 
causes plating liquid decomposition so that pH of plating liquid is alkalinity, caution is required. Drawing ,! D is a 
substrate sectional view behind 02 Usher. Since the plasma-etching rate of the resist of only the beer stud 
circumference is quick, the beer surface section is exposed. 

[001 1] Next, after performing a series of plating pretreatments of cleaning, acid cleaning, etc., as shown in drawing 1 
E, non-electrolyzed chrome plating was performed and the protective coat was formed. It does not interfere, even if it 
uses electric chrome plating. Moreover, non-electrolyzed cobalt plating or electric cobalt plating is also effective as a 
protective coat. The protective coat formation by chromate treatment is also still more possible. The thickness of a 
protective coat has desirable about 1,000-10,000A. 

[0012] Drawing 1 F is the sectional view which applied the organic resin film after resist exfoliation. As organic resin 
film, polyimide, an epoxy resin, photosensitive polyimide, or a photosensitive epoxy resin is usable. Spreading of 
these organic resin film is applied with the spinner equipment using a centrifugal force etc. Next, it grinds in order to 
pull out the head of a beer stud. To the polish approach, mechanical polishing, chemical machinery polish, or etching 
is usable. The sectional view of the substrate which carried out after [ polish ] flattening is shown in drawing 1 G. 
After this polish process, although adhesion with a beer stud and the insulating layer of this organic resin was good to 
the substrate which gave the protective coat formation process by this invention and the crack was not generated in it, 
to the substrate which omits protective coat formation, the crack had occurred in the insulating layer of the beer stud 
circumference, and adhesion was poor. 

[0013] When the electric Cr galvanizing method is used for examples 1-3 in the protective coat formation process 
method shown in drawing 1 E of this invention below, When the non-electrolyzed Co galvanizing method is used for 
an example 4 and the non-electrolyzed nickel galvanizing method is used for examples 5-7, When the electric nickel 
galvanizing method was used for examples 8 and 9, each liquid presentation at the time of carrying out chromate 
treatment to examples 10 and 1 1 further and processing conditions were summarized into a table 1 - a table 5. 
[0014] 
[A table 1] 
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[0015] 
[A table 2] 
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[0016] 
[A table 3] 
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[0017] 
[A table 4] 
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[0018] 
[A table 5] 
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[0019] 

[Effect of the Invention] Since the reaction with an insulating layer was controlled by forming a protective coat in a 
conductor-layer front face in a thin film multilayer circuit according to this invention, the high thin film multilayered 
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circuit board of the adhesion force^^ conductor layer and an insulating layer \^^fcalized. 

[0020] Moreover, since 02 Usher ^Ked for protective coat formation, it is possWe to carry out before an insulating- 
layer exfoliation process. For this reason, there is also no contamination with the insulating-layer exfoliation liquid on 
a beer stud front face or the front face of wiring etc. at the time of protective coat formation, and the protective coat 
excellent in the adhesion force has been formed. 

[Translation done.] 
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